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REVIEW ARTICLE 
Goiter and iodine deficiency in Europe. 
The European Thyroid Association report as updated in 1988. 
R. Gutekunst a n d P.C. Scr iba 
Department of Internal Med ic ine , Medica l Universi ty Lübeck, Federal Republ ic of Germany 
INTRODUCTION 
This review is based on the report of the subcommi t -
tee for the study of e n d e m i c goiter and iodine def i -
c iency of the European Thyro id Assoc ia t ion (1-4) . 
Epidemiologie in format ion on the preva lence of go i -
ter and al imentary iod ine supply is scanty for most 
European countr ies. A l though regional data are 
avai lable, these do not necessarily reflect the Situa-
tion throughout t he country from wh ich they origi-
nale. The regional da ta g ive relat ively good in forma-
tion concern ing the populat ion sample s tud ied; 
however, it is f requent ly diff icult to conc lude wh ich 
part of the who le popu la t ion of a g iven area is re-
presented by the s a m p l e s tud ied and wh ich pe rcen -
tage of the total inhab i tants of the count ry live in the 
areas studied. Most su rveys have used the Standard 
Classif ication of goi ter size aecord ing to Pan Amer i -
can . Health Organ iza t ion f rom 1974 (5), wh ich is 
assoc ia ted with a signi f teant risk of overest imat ion in 
chi ldren and underes t imat ion especial ly in older 
adults as Sonographie vo lumetry has shown (5, 6-9). 
Daily urinary iodine exeret ion or iodine exeret ion 
from spot urine s a m p l e s have widely been aeeepted 
as a sat is factory index of iodine intake (10, 11). 
Since Europe, excep t one Spanish region (12), is not 
considered to suffer f rom protein malnutr i t ion, the 
urinary iod ine /c rea t in ine ratio is acceptab le (13). 
Hardly any data are ava i lab le about potential ef fects 
of dietary goi t rogens (14-16) . Limitat ions of the study 
of endemic goiter and iodine def ic iency are partly 
due to legal obstac les for epidemiology and the wide-
spread disinterest in iodine supplementat ion pro-
grams of European heal th administrat ions (17). 
Information on goi ter preva lence (Fig. 1), iodine 
supply (Fig. 2) and supp lementa t ion programs (Ta-
ble 1) is listed in a lphabe t i c order for each European 
Key-words: Go i te r , e n d e m i c g o i t e r , i o d i n e d e f i c i e n c y , t h y r o i d . 
Correspondence: Dr. R a i n e r G u t e k u n s t , D e p t . I n t e r n a l M e d i c i n e . M e d i c a l 
U n i v e r s i t y L ü b e c k R a t z e b u r g e r A l l e e 1 6 0 . D - 2 4 0 0 L ü b e c k 1 . W e s t G e r -
m a n y . 
country. For the older l iterature, the reader is referred 
to references (3, 4, 15, 18-31). 
Albania: 
No information is avai lable. 
Austria: 
Iodine Prophylaxis has been mandatory s ince 1963. 
Due to this, endemic cre t in ism had d isappeared. 
The inc idence of hypothyro id ism of newborn is 
1:4600, goiter p reva lence in 6 years old 1 .1 -1 .5%. 
Goiter preva lence rises with growing age up to 
13 .4% in 18 years old. Up to 1 / 3 of the adult popu la -
t ion have a goiter. Iodine exeret ion in 2262 pat ients 
f rom 5 cit ies show an iodine exeret ion slightly below 
100 jug i od ine /g Creatinine. In Graz and Oberwölz, 
iodine exeret ion is still be low 70 ng i o d i n e / g Creati-
nine, though aecord ing to the decrease of radioio-
dine uptake f rom 52 .4% in 1972 to 30 .5% in 1981 
(32) iodine intake must have improved. In Sicheldorf, 
a mean iodine exeret ion of 132.6 i od ine /g Creatinine 
was found. Compared with the epidemiological data 
before 1963, the Situation had drast ical ly improved, 
however, a rise of potass ium iodide f rom 10 mg to 20 
m g / k g salt has been recommended and is in legisla-
tive planning (33-37) . 
Belgium: 
A p reva lence of goiter of 1.8% had been noted in 
over 50.000 male army recrui ts in 1956 (18). A study 
on the seasona l Variation of stable iodine in non- tox-
ic goi ter ind icated a mean exeret ion of 50 jLtg io-
d i n e / g Creatinine. Data f rom the 1960th indicate 
simi lar f igures (19, 38-42) . In 1986, the med ian 
urinary iodine concent ra t ion ( jug/dl ) in 196 healthy 
fu l l - term infants born in Brüssels was 4.8 and thus 
l owe r t han in Helsinki , Finland (11.2), but h ighe r than 
in Göt t ingen, FRG (1.5) (43). New and methodo log i -
cal ly rel iable data on goiter preva lence and iodine 
supply are urgently needed. 
Bulgaria: 
In 1957 a survey of 1 mil l ion schoolch i ld ren revealed 
a goiter p reva lence of 19.2%. First, iodized salt be-
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GOITER PREVALENCE % 
Fig. 1 - Goiter prevalence in percent; updated map of the ETA (2). 
Regional values are denoted by brackets. 
Fig. 2 - Urinary iodine exeretion (fJtg/g Creatinine); updated map of 
the ETA (2). Regional values are denoted by brackets. 
c a m e mandato ry only local ly (20 mg K l / K g salt). 
Meanwhi le , iodized salt is general ly used in the 
who le count ry . In 1974, a reduet ion of the regional 
goi ter p reva lence f rom 55 to 1 2 % was reported for 
adul ts (44). In schoo lch i ld ren, goiter prevalence de-
c reased to 8.5% in the distr ict of Gabrovo and to 
10.7% in Sofia in 1983 (45). One tablet conta in ing 
0.5-1.0 mg iodine is g iven week ly to every youngster 
up to the age of 18 years in endemic areas. 
Czechoslovakia: 
The preva lence of goiter of 5 0 % (m) and 7 0 % (f) was 
observed in more than 370 persons examined be-
tween 1947 and 1953 (45), before the introduet ion of 
iodine Prophylaxis. Corre lat ion to low iodine exere-
t ion and to th ioeyanate f rom brass ica (16), respec-
tively, was shown. Detai led data on the preva lence 
of dif fuse and nodular goi ters and of different sizes of 
goi ters in men and w o m e n aecord ing to old distr icts 
dur ing the years 1949 to 1953 have been publ ished 
(46, 47) . Iodine Prophylaxis was star ted in 1947 in 
some se lec ted areas only, but s ince 1953 it was 
in t roduced in the who le terri tory. At that t ime, the 
content of potass ium iodide was 12 m g / k g , but in 
some areas 25 m g / k g were used. Since 1965 ,18 mg 
l / k g salt is used in the who le terr i tory. It is being 
cons idered to increase the level up to 35 m g / k g 
after 1985. In 1966, fo l low-up studies in 100.000 
subjects showed urinary iodine values having in -
c reased to 100 / ^ g / 2 4 h and age-dependent de-
T a b l e 1 - Status of iodine Prophylaxis 
No e n d e m i c go i ter I n te rmed ia te 
B e l g i u m V Aus t r i a m 
D e n m a r k n Bu lgar ia m 
Fin land m Czechos lovak ia» m 
I ce land — H u n g a r y m 
I re land V Ne the r l and m 
N o r w a y V Po land m 
S w e d e n m Swi tze r land m 
Un i ted K i n g d o m n Y u g o s l a v i a m 
E n d e m i c go i te r N o in fo rmat ion 
FR G e r m a n y V A lban ia — 
France V L u x e m b u r g — 
G e r m a n DR m Sov ie t U n i o n — 
G r e e c e V 
Italy V 
Por tuga l V 
R o m a n i a _ 
Spa in V 
T u r k e y — 
m = mandatory or used by the vast majority; v = voluntary; n = none; — = no 
information. 
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creases of goiter prevalence reported as an RT-
value of 110, wh ich Stands for relative thyroid weight 
given in percent wi th R T = 1 0 0 being normal (48). 
The iodine Prophylaxis was interrupted for a lmost 7 
years in 2 distr icts, wh ich c lear ly showed and in -
c rease of radioiodine uptake by the thyro id, a rise of 
se rum-TSH, and a dec rease of ur inary iodine exere -
tion f rom 109.0 to 33.3 m g / 2 4 h (distr ict BK) and a 
PBI in serum (30, 49, 50). 
Baby foods were samp led in two ser ies - first f rom 
February 1977 to January 1979 (46 samples) and 
s e c o n d f rom February 1981 to Oc tober 1982 (79 
samples) . In ser ies one, the content of total iodine in 
pure milk foods ranged be tween 20 and 40 jucg/l in 
6 . 1 % , 40 and 70 / i g / l in 72.2%, 70 and 100 jug / l in 
12.1 %, and 100 and 150 / i g / l in 9.1 %, respect ively. 
In the second series, the total content of iodine 
ranged between 20 and 40 / i g / l in 6 . 1 % , 40 and 70 
/ i g / l in 24.5%, 70 and 100 / i g / l in 36.7%, 100 and 
150 / i g / l in 30.6%, and above 150 / i g / l in 8.2%, 
respect ive ly . The total iodine content in mixed foods 
resembled that of pure milk foods. None of the s a m -
ples exceeded 70 / i g l / l (51). 
In 1985, thyroid vo lume was examined by u l t rasono-
graphy in 207 boys and 220 girls aged 15-16 years 
f rom East Slovakia. 49 .3% of the boys and 52 .3% of 
the gir ls respect ive ly had sl ightly en larged thyro ids 
be tween 10 and 15 ml. These thyro id vo lume re-
semble those found in areas of mild iodine def ic ien-
cy (i.e. FRG) and are tw ice as large as those reported 
f rom Sweden, where iodine intake is suff icient. Forty 
years of goiter Prophylaxis wi th iodized salt abo l -
ished large and med ium sized goi ters in all age 
groups and increased the ur inary iodine exeret ion to 
approx imate ly 100 / i g / 2 4 h. However, goiters grade 
I are still endemic (52). 
Denmark: 
In 1969, a nat ion-wide Screening of 6000 young men 
revealed a mean urinary iodine exeret ion of 64 / i g 
I /24 h. The va lues were higher in Sea land ( ränge 68 
to 139) than in Jüt land ( ränge 41 to 28) (53). A e c o r d -
ing to the ETA-quest ionai re 1981 and to personal 
commun ica t i on (P. Lauerberg), a commi t tee under 
the Danish Heal th Depar tment conc luded f rom un -
publ ished data on goiter p reva lence in schoo l ch i l -
dren that iodine Prophylaxis was not necessary. Very 
recent data f rom Funen showed an est imated daily 
ur inary iodine - based on extrapolat ions f rom f ive 
hour co l lec t ions in 505 sub jec ts - of 76 / i g / 2 4 h for 
adult w o m e n , 89 for men, and 85 for the who le popu -
lation, respect ively. The median iodine exeret ion 
was 58.8 / i g / 9 Creatinine (54). The iodine exeretion 
for men was 7 7 % higher than reported in 1969. 
Further information is lacking. 
Federal Republic of Germany: 
In 1984, thyroid size of more than 3000 school ch i ld -
ren and more than 3000 adul ts f rom 25 and 10 
G e r m a n towns respect ive ly were measured by so -
nography. These data of several authors (6-8, 55 -
58) reveal a preva lence of en larged thyroid g lands in 
all age groups of approx imate ly 40%. The iodine 
exeret ion f rom jspot ur ine samp les amoun ts to 6 0 / i g 
l / g Creatinine. In neonates, iodine exeret ion was 
be tween 1.7 and 2.7 / i g / d l and thus 3 to 4- fo ld lower 
as compared to Swedes. Furthermore, al terat ions in 
Sonographie echopatterns were found in almost 
1 6 % of the healthy adult populat ion (6 -8 ,55-58) . The 
iodinated salt (15-25 mg I /kg) is used on a voluntary 
bas is by less than 1 / 3 of the populat ion. Since this 
salt is only avai lable as addit ional table salt, and 
s ince the mean use of salt was shown to be 1.7 g per 
day and person, the iodinat ion program has not 
p röven to be ef fect ive enough (59, 60). S ince c o m -
pulsory iodination of all salts used is legally not pos-
sible, alternatively a gradual increase of iodine c o n -
tent u p t o 50 mg I /kg table salt a n d / o r a g e n e r a l use 
of iodized salt in food produet ion are recommended 
(4). Programs to increase publ ic awareness have 
been started. 
Finland: 
Endemic goiter has dec l ined to less than 6% (61). 
Iodized salt is voluntari ly but widely used. Milk p rod-
uets are further iodine sources (62). The average 
d ietary iodine intake amounts to 340 / i g / d / p e r s o n 
(63) . Earlier reports of go i t rogens in milk have to be 
remembered (64, 65). 
France: 
Endemic goiter was reported f rom the Pyrenees. 
Aecord ing to the older l i terature (1937) there were 
severa l areas of endemic goi ter in France. In 1982 
the examinat ion of 36,308 ch i ldren f rom 13 distr icts 
s h o w e d a goiter p reva lence of up to 16.7%. Spot 
ur ine samples (n = 3311) revealed a mean of 86 / i g 
l / g Creatinine (66). A survey in Languedoc-Rouss i l -
lon inc luding 3,157 ten to s ix teen year old boys and 
gir ls revealed a goiter preva lence of 7.4% and a 
ur inary iodine exeret ion of 71.7 / i g l / g creatn ine 
(67) . 
German Democratic Republic: 
In the last decade several ep idemio log ica l surveys 
w e r e carr ied out in the GDR. All s tudies ind icated 
that goiter p reva lence was higher than 1 2 % in the 
who le country in all age groups increasing f rom 
Nor th to South. Iodine exeret ion was often found to 
be less than 5 0 / i g I / g Creatinine. Iodized salt (unrel-
iable and unstable content 5 - 25 mg K l / k g ) was 
used by less than 1 / 3 of the who le populat ion. By 
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1985, e ighty- four percent of all table salt was iodized 
by the more stable iodate (32 mg K I 0 3 / k g ) . Ur inary 
iodine exeret ion inc reased f rom less than 30 / i g in 
1985 to more than 60 (ig in 1987. Goiter p reva lence 
in newborns dec reased below 1 %. In January 1988, 
mandatory use of iodinated salt has been intro-
duced . An interdiseipl inary iodine commiss ion was 
estab l ished to contro l and coord inate necessary fo l -
low up studies (68-72) . 
Greece : 
Endemic goiter remains c o m m o n with preva lence 
f igures as high as 5 0 % in some areas. Iodized salt 
(40 mg K l / k g ) is avai lab le but more expens ive than 
non- iod ized preparat ions. They are mainly used by 
the urban populat ion, but not in the rural areas where 
ID prevai ls. Urinary iodine exeret ion in Athen ians 
has increased to 94,5 / i g I Ig Creatinine in 1982 (24, 
73). 
Hungary: 
A dec rease of goi ter p reva lence f rom 32 to 11 % in 
schoo lboys f rom some iodine def ic iency areas was 
reported in 1 9 8 1 . T h e iodine content of salt was 
subsequent ly inc reased. However , the supply of io-
dized salt is irregulär. From data of 69 newborns , it 
was deduced that iodine def ic iency may still prevail 
(3). 
Iceland: 
There is no endemic goiter. In 1960, ur inary iodine 
exceeded 300 / i g / d a y (74). 
Ireland: 
Avai lab le f igures date back to the 1970s and before. 
Goiter preva lence of 2 7 % and 1 2 % was reported in 
female and male emigrants, respect ively (24, 75). 
Random samples taken recent ly f rom 411 outpa-
tients in Dubl in hospi tals showed a mean urinary 
iodine of 137.5 / i g / g Creatinine and a median of 
110.0; 23 .3% had iodine exeret ion va lues be low 70 
/ i g / g Creatinine (76). It is caut ioned that these f ig-
ures cannot be taken as representat ive of the total 
Irish populat ion; however, they justify more careful 
invest igat ion for iodine def ic iency. No further infor-
mat ion could be obtained. 
Italy: 
Endemie goiter is w idespread in Italy, especia l ly in 
the mounta in areas, whi le big ci t ies and heavi ly pop -
ulated areas are apparent ly f ree of endemic goiter 
(77). Iodized salt is avai lable in some regions a l -
though its use rema ins l imited (78-87) . In Sicily, 25 to 
8 0 % of the school chi ldren had goiter, before prophy-
lact ic programs through water iodinat ion have been 
car r ied out in Troina, Sicily, result ing in a nearly 
comp le te goiter erad icat ion in 1982 (87). In Alto 
Ad ige , the preva lence of goiter was 9.2 to 37 .9% 
a m o u n g 3, 109 schoo l ch i ld ren, whi th regional 
va lues of iodine exeretion between 4.57 and 18.5 
/ i g / g Creatinine in 1982. In Tuscany , thyroid enlar-
gement was found in 6 3 % of schoo l ch i ldren and 
8 3 % of adults. TG-concen t ra t i ons increased and 
serum TSH-Ieve ls dec reased with goiter size. Func-
t ional au tonomy of the thyro id was assumed for the 
f indings of low serum TSH (88). 
Luxemburg: 
Aeco rd ing to heal th author i t ies, there is no need for 
iodized salt. T h e iodinat ion of salt is not permi t ted by 
law. Data on goiter preva lence are lacking. 
The Netherlands: 
Endemic goiter has dec reased s ince iodization of 
breadsal t b e c a m e mandatory in 1968 (46 mg Kl / k g ) . 
In 1976 it b e c a m e c lear that the goiter Prophylaxis 
was insuff icient. Based on the "Repor t of the Na-
t ional Heal th Commi t tee Goi ter Prophy lax is" the io-
d ine content of breadsal t was increased to 60 mg 
Kl / k g and iodized table salt (25 mg Kl / K g ) for vo lun-
tary use was re in t roduced. Due to a supreme court 
verd ic t the use of iodized bread salt is not mandato -
ry, but only r e c o m m e n d e d s ince 1984 . Fortunately, 
the use of iodinated bread salt has hardly decreased 
so far (17). The med ian ur inary iodine exeret ion var-
ies in dif ferent areas be tween 96 j u g / d up to 138 
/ i g / d l . Goiter preva lence is general ly b e l o w 3 % (2 -4 , 
89-92) . However , areas wi th endemic goiter still ex-
ist. In Doe t i nchem a goi ter p reva lence of 3 5 % was 
found in women . Sixty percent of these w o m e n ex-
creted less than 100 / i g iodine per day. In 1985 the 
goiter p reva lence in schoo l gir ls in dif ferent regions 
var ied be tween 19 -39% with a median urinary iodine 
exeretion of 110 / i g l / g Creatinine, and in boys the 
goiter prevalence was lower (4-31 %) with an exere-
tion of 120 / i g l / g Creatinine (91). Local ly occurring 
goi t rogens are d iscussed, causing the regional differ-
ences in goiter prevalence. 
Norway: 
Recent in format ion was ga ined f rom 6 towns in Nor-
way where 20 to 70 year old people were examined. 
No endemic goiter cou ld be found. The iodine exere-
t ion ranged be tween 147 up to 247 / i g I a day and 
has not signif icant ly changes s ince 1972. The high 
iodine intake is mainly due to feed ing cows with 
seaweed . Salt is iodized with 5 / i g l / k g (13, 93-95) . 
Poland: 
Goiter preva lence of 2 0 - 4 0 % in ado lescents was 
repor ted, despi te the use of 8 mg potass ium iodide 
per kg salt. After 20 years of Prophylaxis with current-
ly 5-12 mg Kl per kg salt, the goiter preva lence 
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ranges be tween 31 and 50 % in southern parts of 
Poland as the Carpath ian Mounta ins and Cracow. 
Eastern parts of Poland were heavi ly a f fec ted in 
1967 (45, 96). New data are lacking. 
Portugal: 
Most of the populat ion of Portugal l ives near the 
coast , where no endemic goiter is found. Several 
reg ions of the interior are severe ly a f fec ted. Prophy-
laxis wi th iodized salt (20 mg K l / k g ) in one area in 
Caste l B ranco started in 1971 reduced the goiter 
p reva lence in school ch i ldren f rom 5 1 % to 9,3% by 
1977, whereas in another region of this distr ict goiter 
p reva lence in schoo l ch i ldren approx imated 40%. In 
Portalegre, Baixo Alente jo and Algarve, goiter e n -
demia goes up to 54%. Some endemic cret in ism was 
repor ted ( 2 - 4 , 9 7 , 98). S ince 1 9 8 1 , iodized table salt 
(60 mg K l / k g ) is avai lab le but not mandatory and 
rarely used, part icular ly in rural areas. 
Surpr is ingly , in the island of S. Miguel (the Azores) 
the preva lence of goiter in schoo l chi ldren var ied 
between 11 and 4 1 % . In the most af fected region, 
1 6 % of the adult males and 4 8 % of the w o m e n had 
goiter. The median urinary exeret ion of iodine var ied 
between 10 and 49 / i g l /g Creatinine (99). 
Romania: 
A regional p reva lence of more than 6 0 % is reported 
for the Carpath ian Mounta ins in 1980. Ant iendemic 
centers have been organized in all endemic regions 
dur ing 1949 - 1 9 7 8 per iod (100) . Iodized salt for the 
populat ion and, in addi t ion, iodinated tablets for 
schoo l ch i ldren and pregnant w o m e n , have been 
used (43, 100) . In 1986 ,20 ,000 ch i ld ren f rom Mures 
coun ty represent ing 91 .2% of all enl is ted 6-14 years 
old were examined . Goi ter was found in 16.8% (62). 
Soviet Union: 
No information about the European part of the Soviet 
Union has been obta ined. An endemic area of Us -
bekis tan wi th iodine def ic iency goiter was descr ibed 
(101); subjects in this area reeeive 1 mg iodine per 
day as Prophylaxis. 
Spain: 
Several surveys f rom this decade have been pub-
l ished. In Gal ic ia, 2,872 schoo l ch i ldren revealed a 
7 9 % preva lence of goiter wi th 8 5 % exeret ing less 
than 25 / i g l / l ur ine. From Anda lus ia the goi ter pre-
va lence of 4,949 schoo l ch i ldren was 29%; 4 0 % had 
an ur inary iodine exeret ion of less than 4 0 / i g l / l . In 
Cata lon ia, a populat ion sample f rom 255 rüral c o m -
muni t ies showed a goiter p reva lence of 35 ,8% and a 
m e a n exeretion of 7 9 / i g l /g Creatinine. In Astur ias, 
6922 schoo l ch i ldren had a goiter preva lence of 2 0 % 
and a urinary iodine exeretion of 6 3 / i g / l . In G u a d a -
lajara, near Madr id , 5 8 % of schoo l ch i ldren had go i -
ter and 4 6 % had urinary exeret ions of less than 50 
/ i g . In the Las Hurdes region, goiter preva lence of 
8 6 % w a s found in schoo l ch i ldren. In this area cre t i -
n ism still persists. Prophylaxis with iodized oil has 
been in t roduced in this region (12, 102). A thorough 
rev iew about iodine def ic iency and goiter ep idemi -
o logy has recent ly been issued by Franc isco Es-
coba r del Rey (Endocr ino logia [Barce lona ] 34, 
Suppl . 2 , 1 9 8 7 ) . 
Sweden: 
T h e r e is probably no endemic goiter in Sweden. Salt 
has b e e n iodized (50 m g / k g ) for more than 10 years, 
s tar t ing wi th 10 m g / k g in 1930 and rising to 20 
m g / k g in 1940. Commerc i a l baby diets are iodized. 
Foods used for an imals are iodized. In S tockho lm, a 
med ian iodine exeret ion of 141 was found in adults 
and 124 / i g / g Creatinine in 13-years old. Swedish 
neona tes showed a two - or three- to four- fo ld med i -
an ur inary iodine exeret ion, when compared t o 
Swiss or Germans , respect ively. The median thyro id 
v o l u m e of adul ts and 13-years old, respect ively, as 
es t ima ted by sonography was tw ice as smal l , when 
c o m p a r e d wi th those found in the iodine def ic ient 
G e r m a n y ( 6 - 9 , 43, 55). Further mapp ings of iodine 
exere t ion and goiter p reva lence f igures are lacking. 
Switzerland: 
I n 1975, a survey showed a goiter preva lence of 2 0 % 
in adu l ts aged 20 -39 and of 6 0 % in the 60-79 age 
group . The higher f igures in the elder ly ref lect inade-
qua te iodinat ion of salt before 1980 (103-105) . In 
1983, a goiter preva lence of only 1 % was found in 
19 -year old male army recrui ts. The potass ium Jo-
d ide content of table salt has been increased pro-
g r e s s i v e ^ over the last two decades to now 20 
m g / k g . Iodinat ion of all salt for huaman c o n s u m p -
t ion ( inc ludes salt for food Industries and restau-
rants) is pract ica l ly mandatory (106). In 1983 the 
m e a n iodine exeret ion was 141 / i g per day (107). 
Turkey: 
Endemie goiter is a prob lem at the B lack Sea,shore 
and in the inner parts of Eastern and Western Ana to -
lia. In s o m e prov inces such as Bolu, Bursu, Isparta, 
K a s t a m o n u , Rize and Trabzon, goiter p reva lence 
e x c e e d s 15%. In many prov inces such as Ad iya-
m a n , Ar tv in , Bi lecik, Bingöl , Burdur, Canakka le , De -
nizli, Eskisehir, Gümüshane , Izmir, Kars, Konya, Kü -
tahya , Malatya, Mardin, Mus, Sakarya, Samsün, Sin-
op, Sivas, Tokat, Yozgat and Zonguldak, goiter preva-
lence is 5-15%. The nat ion-wide detai led invest iga-
t ion on the p reva lence of endemic goiter dates back 
to the sixt ies. Urinary iodine exeret ion was below 70 
/ i g l / g Creatinine (108-111) . New data are urgently 
needed . 
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United Kingdom: 
The ave rage Brit ish diet prov ides 250 jug iodine a 
day. Milk is the most important individual source of 
iodine but is also the most var iable. Regional preva-
lence of goiter repor ted in 1924 does not permit 
ep idemio logieal conc lus ions fo r today. There is little 
ev idence that major areas of endemic goiter persist 
(112-116) . 
Yugoslavia: 
Persist ing regional p reva lence of endemic goiter up 
to 2 5 % and the mandato ry use of iodized salt (10 mg 
K l / k g ) s ince 1956 have been reported. Defects in 
iodizing techn iques a n d / o r loss of iodine f rom the 
salt are cons idered to be responsib le for the i n c o m -
pleteness of goiter eradicat ion (15). Further in forma-
tion is lacking. 
DISCUSSION 
The data repor ted above are not uni form; var iat ions 
be tween count r ies represent methodo log ica l differ-
ences , incomple te informat ion and, in some ins tan-
ces, fai lure to use t he general ly accep ted Classifica-
t ion of thyro id size. A l though these data are i n c o m -
plete, the report e luc idates the present Status of 
endemic goiter and iodine intake in Europe and 
urges for further surveys. Obviously, goiter remains 
a signif icant prob lem (Table 1). 
No endemic goiter 
This appl ies for Ice land, Norway and the Uni ted 
K ingdom. Belg ium, Denmark, and Ireland, though 
border l ine ID, probably also belong to this group. In 
Sweden, and Finland highly ef fect ive goiter Prophy-
laxis p rograms have been establ ished. These c o u n -
tr ies def ine the goal wh ich can and should be 
ach ieved e lsewhere in Europe. 
Intermediate 
This group compr ises Bulgar ia, Czechos lovak ia , 
T h e Nether lands, and Switzerland. These countr ies 
have had major prob lems with endemic goiter in the 
past, but have in t roduced goiter prevent ion pro-
grams. Epidemiologieal surveys have shown that 
endemic goiter persists in some adul ts in these 
countr ies, but that it is hardly seen in chi ldren. 
Endemic goiter persists 
This group conta ins 13 count r ies - 5 0 % of the total in 
this review. 
- Iodine Prophylaxis mandatory 
This sub-group consists in Austr ia, The German 
Democra t i c Republ ic, Hungary, Poland, and Yugos l -
avia; substant ial areas of high goiter preva lence 
persist despi te iodine Prophylaxis. Dietary iodine in-
take remains border l ine and analysis of the iodine 
content of salt f rom three of these count r ies gave 
va lues ranging f rom 4 to 12 mg of I /Kg salt (2). 
Exper ience f rom other count r ies in wh ich iodine 
Prophylaxis is mandatory has shown that iodine c o n -
tent of salt must be at least 20 m g / k g (preferable in 
the stable form of KI0 3 ) to meet the W H O recom-
mended iodine intake (150-300 jug /d ) in areas 
where there is little iodine in other componen ts of the 
diet. 
- Iodine Prophylaxis not mandatory 
This large group consis ts of the Federal Republ ic of 
Germany, France, Greece , Italy, Portugal, Romania, 
Spain, and Turkey. Goiter cont inues to be a major 
prob lem in these countr ies, either nat ionwide or re-
gionally. Iodine intake is so low in some regions that 
the risk of cret in ism persists. Effective iodine Prophy-
laxis p rograms are urgent ly required in these c o u n -
tries. 
Adequate information unobtainable 
Albania, Luxemburg and the USSR. 
CONCLUSION 
The data of this survey provoke concern rather than 
comp lacency . More epidemiologieal studies, inc lud-
ing studies of other go i t rogenic mechan i sms (117-
119) and comprehens i ve iodinat ion programs are 
urgent ly needed. Such programs have to be mon i -
tored for their e f fect iveness. Any iod ine- induced hy-
per thyro id ism due to an increased preva lence of 
thyroid au tonomy or immunogen ic ef fects have to 
reeeive adequate at tent ion (120-132) . Furthermore, 
the dai ly intake, as wel l as the qual i ty and s tandard i -
zat ion for iodized salt preparat ions must be checked 
careful ly (133-139) . In a recent study, the iodine 
content of 104 commerc ia l salt samples f rom 19 
European count r ies was analyzed. The results 
showed that iodine content was signif icant ly lower 
than that in tended by the manufac turer in approx i -
mately 3 0 % of samples (2-4). 
In the newborn , iodine def ic iency causes transient 
ef fects on thyroid funet ion and increased suseept i -
bility to the tox ic ef fects of acu te iodine loads (55, 
140, 141). The increased f requency of elevated 
thyrotropin levels in Screening programs for congen-
ital hypothyro id ism may also be regarded as a sensi -
t ive index for iodine def ic iency (142). 
The G e r m a n exper ience suggests that the Societ ies 
for Nutr i t ion may be more successfu l than endoer i -
nologists in persuading health authori t ies to intro-
duce iodine Prophylaxis. In addit ion, it should be 
remembered that permiss ion and recommendat ion 
to use iodized salt in preprepared food as bread, 
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sausages , cheese etc. can be part icularly success -
ful as expe r ienced in Bulgar ia, Finland, the Ge rman 
Democra t i c Republ ic, Sweden and Switzer land. 
Notably , the aedequa te iodine intake in Finland, 
Norway and the United K ingdom is at least partly due 
to an inadevertent ly high iodine content of the milk, 
w h i c h might be subject to undesirable modi f icat ion 
in the future. 
Cons iderab le sums are spent on the diagnosis and 
t reatment of goiter by publ ic health Systems or insu-
rance c o m p a n i e s in many count r ies -more than 500 
mi l l ion US-Dol la rs in 1987 in the Federal Republ ic of 
G e r m a n y (143, 144). Prevent ion is straight fo rward 
and cheap. 
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